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The following specification (abridged) was attached to the printed document, and is available on EDMS. 

SPC-555, “Construction Specification TSF-09/18 V-Tank Remediation,” Rev. 0, August 2004. 
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This attachment contains the following EDFs, they are available on EDMS: 

EDF-4602 “TSF-09/18 V-Tank Contents Removal and Site Remediation” 

EDF-4604 “Shielding and Exposure Calculations for V-Tank Waste Process Activities” 

EDF-4672 “TSF-09/18 V-Tank Contents Removal and Site Remediation” 

EDF-4751 “V-Tanks Contents Remediation Mechanical Design” 

EDF-4885 “Reevaluation of Characteristic Toxicity Designation for V-Tank Waste, Using Existing 
Sample Data” 

EDF-4928 “Potential Feed Streams for Inclusion in V-Tank Treatment Process” 

EDF-4956 “Off-Gas Design System, Sparge, TSF-09/18 V-Tanks Contents Removal and Site 
Remediation” 

EDF-5017 “Secondary Containments and Support Skid Design for V-Tanks Consolidation Tanks” 

EDF-5196 “Supporting Calculations for APAD 04-53 TAN V-Tanks Remediation TSF-09/18” 
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AIR MODELING ANALYSIS FOR 

 THE V-9 TANK PROJECT AT TAN 
Revision 2 

Chris Staley 

BBWI Applied Geosciences 

September 14, 2004 

INTRODUCTION 

This report presents modeling results for both radiological and non-radiological releases 
from the V-9 Tank Project at TAN.  Unit Ci releases of radionuclides were modeled with the 
CAP-88 code to a maximally exposed receptor at the INEEL boundary.  A 1 lb/hr release of a 
generic non-radiological contaminant was modeled with the ISC code, for both 24-hr and annual 
average concentrations, to receptors at the nearest highway and the INEEL boundary, 
respectively.  This revision to Revision 1 of the report dated August 30 added tritium (H-3) to the 
radionuclide list.

METHODS AND ASSUMPTIONS 

 The CAP88 code (EPA, 1990) was used to model one Ci releases of radionuclides from 
the project.  Doses were modeled at the maximum INEEL boundary location (12 km NNE of 
TAN), using 10-year (1987-96) average meteorology from the 10-m level of NOAA’s LOFT met 
tower.

 Air dispersion modeling for non-radiological releases was performed with the ISC-
PRIME model, using the Lakes Environmental interface, Version 4.8.  Regulatory default 
options were selected.  The release point was assumed to be at ground-level. Even though the 
stack is 20 feet high, it is not 2.5 times higher than the nearby project enclosure tent.  For ease of 
future scaling of concentrations to releases, a 1 lb/hr (0.126 g/s) release rate was assumed. Three 
years (1996-98) of meteorological data from the 10-m level of NOAA’s LOFT met tower were 
used for dispersion modeling.  Two meteorological files were prepared: for modeling annual 
average concentrations, an 800-m lid height is assumed; for 24-hour average concentrations, a 
100-meter lid height is assumed (Staley and Abbott, 1998).  Annual average concentrations were 
calculated on a uniform Cartesian grid, with grid points at 1000 meter spacing.  Annual average 
concentrations were also calculated on discrete Cartesian coordinates placed at 1000 m intervals 
along the INEEL boundary, east, north, and west of TAN. 24-hour average concentrations were 
calculated on a uniform Cartesian grid with grid points at 100 meter spacing.  24-hour average 
concentrations were also calculated on discrete Cartesian coordinates placed at 100 m intervals 
along Highway 33, south of TAN (nearest ambient air location).     



RESULTS

 Table 1 shows unit Ci doses to the maximally exposed individual at the INEEL boundary.  
These unit doses can be used to calculate actual doses once releases of radionuclides from the 
project are known.  An Excel spreadsheet for these calculations is provided separately.  

Concentration contours plotted by ISC-PRIME for annual average and 24-hour average 
concentrations are shown in Figures 1 and 2, respectively.  The maximum annual average 

concentration at the INEEL boundary was 7.1E-03 g/m3.  The maximum 24-hour average 

concentration on Hwy 33 was 8.2 g/m3.  These concentrations are both based on a 1 lb/hr 
(0.126 g/s) release rate, so actual concentrations of non-radiological releases from the V tank 
project will need to be scaled to actual releases rates.  

REFERENCES

EPA (U.S. Environmental Protection Agency), 1990, The Clean Air Act Assessment Package - 
1988 (CAP-88), A Dose and Risk Assessment Methodology for Radionuclide Emissions 
to Air, Volumes 1-3, prepared by D. A. Beres, SC&A, Inc., for the U.S. Environmental 
Protection Agency. 

Staley, C. S. and M. L. Abbott, 1998, INEEL Air Modeling Protocol, INEEL/INT-98-00236, 
Rev. 0, July 1998. 



Table 1.  Unit Ci dose by nuclide to MEI for TAN ground-level release. 

Nuclide 
Unit Ci Dose 
(mrem/yr/Ci)   

AG-108M 6.69E-01  

AG-110M 1.41E-02  

AM-241 5.74E+00  

CE-144 5.57E-03  

CM-242 1.86E-01  

CM-243 3.85E+00  

CM-244 3.03E+00  

CO-58 1.68E-03  

CO-60 6.91E-02  

CS-134 3.79E-02  

CS-137/BA-137Mb 7.29E-02  

EU-152 6.63E-02  

EU-154 5.34E-02  

EU-155 2.35E-03  

H-3 1.39E-05 

I-129 2.75E-01  

K-40 5.46E-02  

MN-54 4.40E-03  

NB-95 1.59E-03  

NI-63 1.40E-04  

NP-237 5.24E+00  

PU-238 3.46E+00  

PU-239 3.74E+00  

PU-240 3.73E+00  

RA-226 2.12E-01  

RU-103 5.76E-04  

RU-106/RH-106 8.45E-03  

SB-125/TE-125M 7.24E-03  

SR-90/Y-90 4.77E-02  

TH-228 2.53E+00  

TH-230 2.53E+00  

U-233 1.42E+00  

U-234 1.41E+00  

U-235 1.33E+00  

U-238 1.25E+00  

ZN-65 1.35E-02  

ZR-95 1.20E-03  

a. As calculated by CAP88 to MEI at INEEL Boundary, 12 km NNE; 10-yr average met from TAN Met tower 

b.  For parent daughter pairs, dose is combined parent/daughter dose 



Figure 1.  TAN V Tank Project - Annual average concentration contours ( g/m
3
), based on 1 lb/hr release.  Yellow cross 

is approximate location of maximum INEEL boundary concentration. 



Figure 2.  TAN V Tank Project – 24-hour average concentration contours ( g/m
3
), based on 1 lb/hr release. Yellow cross 

is approximate location of maximum ambient air concentration. 
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